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pZEHlyA map 



With 16 restriction enzymes: ECORI PSTI SALI HINDIII BAMHI NOTI SACI 
SACII SPHI KPNI XBAI NHEI NDEI 



AGCGGATAACAATTTCACACAGGAAACAGCT (sequence before the ATG) 

AccI 
EcoRI Sail | 

I I I 

ATGACCATGAtTACGAATTTAGATCTGAATTCGGTGtcgacgTCCGGCGGTCCGAAGCCT 
I + + + + + + 6Q 

TACTGGTACTaATGCTTAAATCTAGACTTAAGCCACagctgcAGGCCGCCAGGCTTCGGA 
MTMITNLDLNSVSTSGGPKP 

|=> Ig hinge 



Smal 



SacI 



TCCACTCCGCCCGGGTCTTCCCGTATGAAACAGCTGGAAGACAAAGTAGAGGAGCTCCTT 
61 + + + + + + 120 

AGGTGAGGCGGGCCCAGAAGGGCATACTTTGTCGACCTTCTGTTTCATCTCCTCGAGGAA 

STPPGSS RMKQLEDKVEELL - 

l=> Leu-zipper GCN4 

Xbal Hindlll 
I I 
AGCAAGAACTACCATCTAGAAAACGAGGTAGCTCGTCTGAAAAAGCTTGTTGGTGAACGT 
121 + + + + + + 180 

TCGTTCTTGATGGTAGATCTTTTGCTCCATCGAGCAGACTTTTTCGAACAACCACTTGCA 
SKNYHLENEVARLKKLVGER 



AccI 

Sail | Smal BamHI 
HI I 
GGTGGTCACCATCACCATCACCATgcgTCGACGCCCGGGGGTGCGCCGGTGCCGTATCCG 
181 + + + + + + 240 

CCACCAGTGGTAGTGGTAGTGGTAcgcAGCTGCGGGCCCCCACGCGGCCACGGCATAGGC 

GGHHHHHHASTPGGAPVPYP 
|=> 6xhis tag |=> E-tag 



GATCCGCTGGAACCGGCCGGGGAAAATTCTCTTGCTAAAAATGTATTATCCGGTGGAAAA 
241 + + + + + + 300 

CTAGGCGACCTTGGCCGGCCCCTTTTAAGAGAACGATTTTTACATAATAGGCCACCTTTT 

DPLEPAGENSLAKNVLSGGK 

|«> C-hlyA 



Fig. 6 
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GGTAATGACAAGTTGTACGGCAGTGAGGGAGCAGACCTGCTTGATGGCGGAGAAGGGAAT 
301 + + + + + + 36Q 

CCATTACTGTTCAACATGCCGTCACTCCCTCGTCTGGACGAACTACCGCCTCTTCCCTTA 
GNDKLYGSEGADLLDGGEGN 



GATCTTCTGAAAGGTGGATATGGTAATGATATTTATCGTTATCTTTCAGGATATGGCCAT 
36! + + + + + + 420 

CTAGAAGACTTTCCACCTATACCATTACTATAAATAGCAATAGAAAGTCCTATACCGGTA 

DLLKGGYGNDI YRYLSGYGH 

CATATTATTGACGATGAAGGGGGGAAAGACGATAAACTCAGTTTAGCTGATATAGATTTC 
421 + + + + + + 480 

GTATAATAACTGCTACTTCCCCCCTTTCTGCTATTTGAGTCAAATCGACTATATCTAAAG 
HIIDDEGGKDDKLSLADIDF 



CGGGACGTTGCCTTTAAGCGAGAAGGGAATGACCTCATTATGTATAAAGCTGAAGGTAAT 
481 + + + + + + 54Q 

GCCCTGCAACGGAAATTCGCTCTTCCCTTACTGGAGTAATACATATTTCGACTTCCATTA 
RDVAFKREGNDLIMYKAEGN 



GTTCTTTCTATTGGCCACAAAAATGGTATTACATTTAAAAACTGGTTTGAAAAAGAGTCA 
541 + + + + + + 600 

CAAGAAAGATAACCGGTGTTTTTACCATAATGTAAATTTTTGACCAAACTTTTTCTCAGT 
VLSIGHKNGITFKNWFEKES 



GATGATCTCTCTAATCATCAGATAGAGCAGATTTTTGATAAAGACGGCAGGGTAATCACA 
601 + + + + + + 66Q 

CTACTAGAGAGATTAGTAGTCTATCTCGTCTAAAAACTATTTCTGCCGTCCCATTAGTGT 
DDLSNHQI EQI FDKDGRVIT 



CCAGATTCTCTTAAAAAAGCATTTGAATATCAGCAGAGTAATAACAAGGTAAGTTATGTG 
661 + + + + + + 720 

GGTCTAAGAGAATTTTTTCGTAAACTTATAGTCGTCTCATTATTGTTCCATTCAATACAC 
PDSLKKAFEYQQSNNKVSYV 



TATGGACATGATGCATCAACTTATGGGAGCCAGGACAATCTTAATCCATTAATTAATGAA 
721 + + + + + + 780 

ATACCTGTACTACGTAGTTGAATACCCTCGGTCCTGTTAGAATTAGGTAATTAATTACTT 
YGHDASTYGSQDNLNPLINE 



Fig. 6 (cont.) 
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Pstl 
I 

ATCAGCAAAATCATTTCAGCTGCAGGTAACTTCGATGTTAAGGAGGAAAGATCTGCCGCT 

+ + + + + + s 

TAGTCGTTTTAGTAAAGTCGACGTCCATTGAAGCTACAATTCCTCCTTTCTAGACGGCGA 
I SK I ^SAAGNFDVKEERSAA - 

Ndel 

TCTTTATTGCAGTTGTCCGGTAATGCCAGTGATTTTTCATATGGACGGAACTCAATAACT 

+ + + + + + gj 

AGAAATAACGTCAACAGGCCATTACGGTCACTAAAAAGTATACCTGCCTTGAGTTATTGA 
SLLQLSGNAS'DFSYGRN. SIT 



TTGACAGCATCAGCATAA 

901 + 918 

AACTGTCGTAGTCGTATT 

a .LTASA* 

Cutting enzymes: 

AccI BaraHI EcoRI Hindi I I 
Smal Xbal 

Not cutting enzymes: 

Kpnl Ncol Nhel Not I 



Ndel Pstl SacI Sail 



SacII SphI 



Fig. 6 (cont.) 
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PZEHLYA2SD map 

With 11 restriction enzymes: ECORI BGLII BAMHI NCOI NHEI SFII SALI XMAI 
XBAI EAGI SALI HINDI I I 

Bglll EcoRI 
I I 

ATGAATACGAATTTAGATCTGAATTCGGGCCCTTCGAAAATTAATACGACTCACTATAGG 
1 + + + -+ + + 60 

TACTTATGCTTAAATCTAGACTTAAGCCCGGGAAGCTTTTAATTATGCTGAGTGATATCC 



Xbal Nco i 

I I 
GAGACCACAACGGTTTCCCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATATC 
61 -+ + + + + + 120 

CTCTGGTGTTGCCAAAGGGAGATCTTTATTAAAACAAATTGAAATTCTTCCTCTATATAG 



Nhel Sfil Sail 
I I I 
CATGGCTAGCACGGCCTCGGGGGCCGCGTCGACGTCCGGCGGTCCGAAGCCTTCCACTCC 
121 + + + + + + 180 

GTACCGATCGTGCCGGAGCCCCCGGCGCAGCTGCAGGCCGCCAGGCTTCGGAAGGTGAGG 

MASTASGAAS TSGGPKPSTP- 

I => Ig hinge 

Xmal 
I 

GCCCGGGTCTTCCCGTATGAAACAGCTGGAAGACAAAGTAGAGGAGCTCCTTAGCAAGAA 
181 + + + + + + 2 40 

CGGGCCCAGAAGGGCATACTTTGTCGACCTTCTGTTTCATCTCCTCGAGGAATCGTTCTT 



PGSSRMKQLEDKVEELLSKN- 
|=> Leu-zipper GCN4 

Xbal Hindlll 
I I 

CTACCATCTAGAAAACGAGGTAGCTCGTCTGAAAAAGCTTGTTGGTGAACGTGGTGGTCA 
241 + + + + + + 300 

GATGGTAGATCTTTTGCTCCATCGAGCAGACTTTTTCGAACAACCACTTGCACCACCAGT 
YHLENEVARLKKLVGERGGH- 

l=> 

Sail Xmal BamHI 
II I 

CCATCACCATCACCATGCGTCGACGCCCGGGGGTGCGCCGGTGCCGTATCCGGATCCGCT 
301 - + + + + + + 360 

GGTAGTGGTAGTGGTACGCAGCTGCGGGCCCCCACGCGGCCACGGCATAGGCCTAGGCGA 



Fig. 7 
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HHHHHASTPGGAPVPYPDPL 
6xhis tag | => E-tag 

EagI 



GGAACCGGCCGGGGAAAATTCTCTTGCTAAAAATGTATTATCCGGTGGAAAAGGTAATGA 
__ _ + + + + + + 

CCTTGGCCGGCCCCTTTTAAGAGAACGATTTTTACATAATAGGCCACCTTTTCCATTACT 



EPAGENSLAKNVLSGGKGND- 
|=> C-hlyA 

CAAGTTGTACGGCAGTGAGGGAGCAGACCTGCTTGATGGCGGAGAAGGGAATGATCTTCT 
421 + + + + + + 480 

GTTCAACATGCCGTCACTCCCTCGTCTGGACGAACTACCGCCTCTTCCCTTACTAGAAGA 

KLYGSEGADLLDGGEGNDLL- 

GAAAGGTGGATATGGTAATGATATTTATCGTTATCTTTCAGGATATGGCCATCATATTAT 
481 + + + + + + 54Q 

CTTTCCACCTATACCATTACTATAAATAGCAATAGAAAGTCCTATACCGGTAGTATAATA 

KGGYGNDIYRYLSGYGHHII- 

TGACGATGAAGGGGGGAAAGACGATAAACTCAGTTTAGCTGATATAGATTTCCGGGACGT 
541 + + + + + + 600 

ACTGCTACTTCCCCCCTTTCTGCTATTTGAGTCAAATCGACTATATCTAAAGGCCCTGCA 
DDEGG. KDDKLSLADIDFRDV- 

TGCCTTTAAGCGAGAAGGGAATGACCTCATTATGTATAAAGCTGAAGGTAATGTTCTTTC 
601 + + ___ + + + + 660 

ACGGAAATTCGCTCTTCCCTTACTGGAGTAATACATATTTCGACTTCCATTACAAGAAAG 

AFKREGNDLIMYKAEGNVLS- 

TATTGGCCACAAAAATGGTATTACATTTAAAAACTGGTTTGAAAAAGAGTCAGATGATCT 
661 + + + + + + 720 

ATAACCGGTGTTTTTACCATAATGTAAATTTTTGACCAAACTTTTTCTCAGTCTACTAGA 

IGHKNGITFKNWFEKESDDL- 

CTCTAATCATCAGATAGAGCAGATTTTTGATAAAGACGGCAGGGTAATCACACCAGATTC 
721 + + + + + + 780 

GAGATTAGTAGTCTATCTCGTCTAAAAACTATTTCTGCCGTCCCATTAGTGTGGTCTAAG 
SNHQIEQI FDKDGRVITPDS- 

TCTTAAAAAAGCATTTGAATATCAGCAGAGTAATAACAAGGTAAGTTATGTGTATGGACA 
781 + + + + + + 840 

AGAATTTTTTCGTAAACTTATAGTCGTCTCATTATTGTTCCATTCAATACACATACCTGT 



Fig. 7 (cont.) 
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b LKKAFEYQQSNNKVSYVYGH- 

TGATGCATCAACTTATGGGAGCCAGGACAATCTTAATCCATTAATTAATGAAATCAGCAA 
841 + + + + + + 90Q 

ACTACGTAGTTGAATACCCTCGGTCCTGTTAGAATTAGGTAATTAATTACTTTAGTCGTT 

b DASTYGSQDNLNPLINEISK- | 

Bglll ! 

i i 

AATCATTTCAGCTGCAGGTAACTTCGATGTTAAGGAGGAAAGATCTGCCGCTTCTTTATT i 
901 + + „ T + + + + 96Q | 

TTAGTAAAGTCGACGTCCATTGAAGCTACAATTCCTCCTTTCTAGACGGCGAAGAAATAA ! 

b I I SAAGNFDVKEERSAASLL- 

GCAGTTGTCCGGTAATGCCAGTGATTTTTCATATGGACGGAACTCAATAACTTTGACAGC 

961 ~ + + + + + + 1020 

CGTCAACAGGCCATTACGGTCACTAAAAAGTATACCTGCCTTGAGTTATTGAAACTGTCG 

i 

b QLSGNASDFSYGRNSITLTA- | 

ATCAGCATAATATATTAATTTAAATGATAGCAATCTTACTGGGCTGTGCCACATAAGATT I 
1021 + + + + + + 1080 i 

TAGTCGTATTATATAATTAAATTTACTATCGTTAGAATGACCCGACACGGTGTATTCTAA j 
b S A * - j 

GCTATTTTTTTGGAGTCATAATGGATTCTTGTCATAAAATTGATTATGGGTTATACGCCC i 
1081 + — - + + + + +U40 ! 

CGATAAAAAAACCTCAGTATTACCTAAGAACAGTATTTTAACTAATACCCAATATGCGGG 

TGGAGATTTTAGCCCAATACCATAACGTCTCTGTTAACCCGGAAGAAATTAAACATAGAT 
1141 + + + + +— + 1200 

ACCTCTAAAATCGGGTTATGGTATTGCAGAGACAATTGGGCCTTCTTTAATTTGTATCTA 

TTGACACAGACGGGACTGGTCTGGGATTAACGTCATGGTTGCTTGCTGCGAAATCTTTAG ■ ' 

1201 + + + + + + 1260 I 

AACTGTGTCTGCCCTGACCAGACCCTAATTGCAGTACCAACGAACGACGCTTTAGAAATC j 

AACTAAAGGTAAAACAGGTAAAAAAAACAATTGACCGATTAAACTTTATTTCTCTGCCCG 
1261 + + + + + + 1320 

TTGATTTCCATTTTGTCCATTTTTTTTGTTAACTGGCTAATTTGAAATAAAGAGACGGGC 

CATTAGTCTGGAGAGAGGATGGACGTCATTTTATTCTGACTAAAGTCAGTAAAGAAGCAA 
1321 + + + + + + 1380 

GTAATCAGACCTCTCTCCTACCTGCAGTAAAATAAGACTGATTTCAGTCATTTCTTCGTT 



Fig. 7 (cont.) 
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ACAGATATCTTATTTCTGATCTGGAGCAGCGAAATCCCCGTGTTCTCGAACAGTCTGAGT 
1381 + + + + + + i 44 o 

TGTCTATAGAATAAAGACTAGACCTCGTCGCTTTAGGGGCACAAGAGCTTGTCAGACTCA 

TTGAGGCGTTATATCAGGGGCATATTATTCTTATCGCTTCCCGTTCTTCTGTTGCCGGGA 
1441 + + + + -f + 1500 

AACTCCGCAATATAGTCCCCGTATAATAAGAATAGCGAAGGGCAAGAAGACAACGGCCCT 

AACTGGCGAAATTTGACTTTACCTGGTTTATTCCTGCCATTATAAAATACAGGAGAATAT 
1501 + + + + + + 1560 

TTGACCGCTTTAAACTGAAATGGACCAAATAAGGACGGTAATATTTTATGTCCTCTTATA 

TTATTGAAACCCTTGTTGTGTCTGTTTTTTTACAATTATTTGCATTAATAACCCCCCTTT 
1561 + + + + + + 1620 

AATAACTTTGGGAACAACACAGACAAAAAAATGTTAATAAACGTAATTATTGGGGGGAAA 

T T TT T C AGG T GG T T ATGG AC AAAG T AT T AG T GC AC AGGGG AT TT T C AAC TCT T AATG T T A 

1621 + + + + + + 1680 

AAAAAGTCCACCAATACCTGTTTCATAATCACGTGTCCCCTAAAAGTTGAGAATTACAAT 

TTACTGTCGCATTATCTGTTGTGGTGGTGTTTGAGATTATACTCAGCGGTTTAAGAACTT 
1681 + + + + +— + 1740 

AATGACAGCGTAATAGACAACACCACCACAAACTCTAATATGAGTCGCCAAATTCTTGAA 

ACATTTTTGCACATAGTACAAGTCGGATTGATGTTGAGTTGGGTGCCAAACTCTTCCGGC 
1741 + + + + + + 1800 

TGTAAAAACGTGTATCATGTTCAGCCTAACTACAACTCAACCCACGGTTTGAGAAGGCCG 

ATTTACTGGCGCTACCGATCTCTTATTTTGAGAGTCGTCGTGTTGGTGATACTGTTGCCA 
1801 + + + + + + i860 

TAAATGACCGCGATGGCTAGAGAATAAAACTCTCAGCAGCACAACCACTATGACAACGGT 

GGGTAAGAGAATTAGACCAGATCCGTAATTTTCTGACAGGACAGGCATTAACATCTGTTC 
1861 + + + + + + 1920 

CCCATTCTCTTAATCTGGTCTAGGCATTAAAAGACTGTCCTGTCCGTAATTGTAGACAAG 

Hindlll 
I 

TGGACTTATTATTTTCATTCATATTTTTTGCGGTAATGTGGTATTACAGTCCAAAGCTT 
192 i + + + + + 1979 

ACCTGAATAATAAAAGTAAGTATAAAAAACGCCATTACACCATAATGTCAGGTTTCGAA 

Fig. 7 (cont.) 
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Cutting enzymes: 

BamHI Bglll EagI EcoRI Hindlll Ncol Nhel Sail 

Sfil Xbal Xmal 

Not cutting enzymes: 

None 



Fig. 7 (cont.) 
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pVamyHLYA map 



With 8 enzymes: NCOI PSTI SALI HINDIII SFII BAMHI NOTI ECORI PSTI 



ACTATAGGGAGACCACAACGGTTTCCCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGA 
+ + + + + 

TGATATCCCTCTGGTGTTGCCAAAGGGAGATCTTTATTAAAACAAATTGAAATTCTTCCT 



Ncol 
I 

GATATATCCATGGCTCAGGTGCAGCTGGTGGAGTCTTGGGGAGGCTCGGTGCAGGCTGGG 

CTATATAGGTACCGAGTCCACGTCGACCACCTCAGAACCCCTCCGAGCCACGTCCGACCC 

MAQVQLVESWGGSVQA G 
|=> VHH amylase 



GGGTCTCTGAGACTCTCCTGCACAGCCCCTGGATTCACCTCCAATAGCTGCCGCATGGAC 
121 + + + + + + 

CCCAGAGACTCTGAGAGGACGTGTCGGGGACCTAAGTGGAGGTTATCGACGGCGTACCTG 
a GSLRLSCTA PGFTSNSCRMD 



PstI 
I 

TGGTACCGCCAGGCTGCAGGGAAGCAGCGCGAGTGGGTCTCATCTATTAGTACTGATGGT 
181 + + + + A __ + 24Q 

ACCAAGGCGGTCCGACGTCCCTTCGTCGCGCTCACCCAGAGTAGATAATCATGACTACCA 
a WYRQAAGKQREWVSSI STDG - 

CGCACAAGCTATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAAAGACAAAGCCAAG 
241 + + + + + + 30Q 

GCGTGTTCGATACGTCTGAGGCACTTCCCGGCTAAGTGGTAGAGGTTTCTGTTTCGGTTC 



a RTSYADSVKGRFTI SKDKAK - 

GACACGGTGTATCTGCAAATGAACAGCCTGAAACCTGAGGACACGGCCATCTATTACTGT 
301 + + + + + + 360 

CTGTGCCACATAGACGTTTACTTGTCGGACTTTGGACTCCTGTGCCGGTAGATAATGACA 

DTVYLQMNSLKPEDTAIYYC 

GCCGTGAGGACGAATGGGTATCGTCCGCAATCTCACGAATTTCGCTACTGGGGCCCGGGG 
361 + + + + + + 42Q 

CGGCACTCCTGCTTACCCATAGCAGGCGTTAGAGTGCTTAAAGCGATGACCCCGGGCCCC 
AVRTNGYRPQSHEFRYWGPG - 



Fig. 8 
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Sfil Sail 
I I 

ACCCAGGTCACCGTCTCCTCAACGGCCTCGGGGGCCGCGTCGACGCCCGGGGGTGCGCCG 
421 + + + + + + 

TGGGTCCAGTGGCAGAGGAGTTGCCGGAGCCCCCGGCGCAGCTGCGGGCCCCCACGCGGC 

TQVTVS STASGAASTPGGAP 

|=> E-tag 

BamHI 
I 

GTGCCGTATCCGGATCCGCTGGAACCGGCCGGGgAAAATtCTCTTGCTAAAAATGTATTA 
481 + ~ + + + + + 540 

CACGGCATAGGCCTAGGCGACCTTGGCCGGCCCcTTTTAaGAGAACGATTTTTACATAAT 



VPYPDPLEPAGENSLAKNVL 

|=> C-hlyA 



TCCGGTGGAAAAGGTAATGACAAGTTGTACGGCAGTGAGGGAGCAGACCTGCTTGATGGC 
541 + + + + + + 600 

AGGCCACCTTTTCCATTACTGTTCAACATGCCGTCACTCCCTCGTCTGGACGAACTACCG 

SGGKGNDKLYGSEGADLLDG 

GGAGAAGGGAATGATCTTCTGAAAGGTGGATATGGTAATGATATTTATCGTTATCTTTCA 
601 + + + + + + 66Q 

CCTCTTCCCTTACTAGAAGACTTTCCACCTATACCATTACTATAAATAGCAATAGAAAGT 

GEGNDL LKGGYGNDIYRYLS 

GGATATGGCCATCATATTATTGACGATGAAGGGGGGAAAGACGATAAACTCAGTTTAGCT 
661 + + + + + + 720 

CCTATACCGGTAGTATAATAACTGCTACTTCCCCCCTTTCTGCTATTTGAGTCAAATCGA 
GYGHHI I DDEGGKDDKLSLA - 

GATATAGATTTCCGGGACGTTGCCTTTAAGCGAGAAGGGAATGACCTCATTATGTATAAA 
721 + + + + + + 780 

CTATATCTAAAGGCCCTGCAACGGAAATTCGCTCTTCCCTTACTGGAGTAATACATATTT 

DIDFRDVAFKREGNDLIMYK 

GCTGAAGGTAATGTTCTTTCTATTGGCCACAAAAATGGTATTACATTTAAAAACTGGTTT 
781 + + + + + + 840 

CGACTTCCATTACAAGAAAGATAACCGGTGTTTTTACCATAATGTAAATTTTTGACCAAA 
AEGNVLS IGHKNGITFKNWF 

GAAAAAGAGTCAGATGATCTCTCTAATCATCAGATAGAGCAGATTTTTGATAAAGACGGC 
841 : + + + + + + 900 

CTTTTTCTCAGTCTACTAGAGAGATTAGTAGTCTATCTCGTCTAAAAACTATTTCTGCCG 
EKESDDLSNHQIEQI FDKDG 

AGGGTAATCACACCAGATTCTCTTAAAAAAGCATTTGAATATCAGCAGAGTAATAACAAG 
901 + + + + + + 96Q 

TCCCATTAGTGTGGTCTAAGAGAATTTTTTCGTAAACTTATAGTCGTCTCATTATTGTTC 

Fig. 8 (cont.) 
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RVITPDSLKKAFEYQQSNNK 

GTAAGTTATGTGTATGGACATGATGCATCAACTTATGGGAGCCAGGACAATCTTAATCCA 
g 61 + + + + + + 1020 

CATTCAATACACATACCTGTACTACGTAGTTGAATACCCTCGGTCCTGTTAGAATTAGGT 

VSYVYGHDASTYGSQDNLNP - 

PstI 
I 

TTAATTAATGAAATCAGCAAAATCATTTCAGCTGCAGGTAACTTCGATGTTAAGGAGGAA 
1021 + + + + + + 1080 

AATTAATTACTTTAGTCGTTTTAGTAAAGTCGACGTCCATTGAAGCTACAATTCCTCCTT 

LI NEISKIISAAGNFDVKEE 

AGATCTGCCGCTTCTTTATTGCAGTTGTCCGGTAATGCCAGTGATTTTTCATATGGACGG 
1081 + + + + + + 114Q 

TCTAGACGGCGAAGAAATAACGTCAACAGGCCATTACGGTCACTAAAAAGTATACCTGCC 
RSAASLLQLSGNAS DFSYGR 

AACTCAATAACTTTGACAGCATCAGCATAATATATTAATTTAAATGATAGCAATCTTACT 
1141 + + + + + + 1200 

TTGAGTTATTGAAACTGTCGTAGTCGTATTATATAATTAAATTTACTATCGTTAGAATGA 
NS I TLTASA"*- 

GGGCTGTGCCACATAAGATTGCTATTTTTTTGGAGTCATAATGGATTCTTGTCATAAAAT 
1201 — + + + + + + 126Q 

CCCGACACGGTGTATTCTAACGATAAAAAAACCTCAGTATTACCTAAGAACAGTATTTTA 



TGATTATGGGTTATACGCCCTGGAGATTTTAGCCCAATACCATMCGTCTCTGTTAACCC 
+ + + + + + 

ACTAATACCCAATATGCGGGACCTCTAAAATCGGGTTATGGTATTGCAGAGACAATTGGG 



GGAAGAAATTAAACATAGATTTGACACAGACGGGACTGGTCTGGGATTAACGTCATGGTT 
1321 - + + + + + + 1380 

CCTTCTTTAATTTGTATCTAAACTGTGTCTGCCCTGACCAGACCCTAATTGCAGTACCAA 



GCTTGCTGCGAAATCTTTAGAACTAAAGGTAAAACAGGTAAAAAAAACAATTGACCGATT 
+ + + + + + 

CGAACGACGCTTTAGAAATCTTGATTTCCATTTTGTCCATTTTTTTTGTTAACTGGCTAA 



AAACTTTATTTCTCTGCCCGCATTAGTCTGGAGAGAGGATGGACGTCATTTTATTCTGAC 
_. + + + + + + 

TTTGAAATAAAGAGACGGGCGTAATCAGACCTCTCTCCTACCTGCAGTAAAATAAGACTG 



Fig. 8 (cont.) 
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TAAAGTCAGTAAAGAAGCAAACAGATATCTTATTTCTGATCTGGAGCAGCGAAATCCCCG 
+ + + + + + 

ATTTCAGTCATTTCTTCGTTTGTCTATAGAATAAAGACTAGACCTCGTCGCTTTAGGGGC 



TGTTCTCGAACAGTCTGAGTTTGAGGCGTTATATCAGGGGCATATTATTCTTATCGCTTC 
+ + + + + + 

ACAAGAGCTTGTCAGACTCAAACTCCGCAATATAGTCCCCGTATAATAAGAATAGCGAAG 



CCGTTCTTCTGTTGCCGGGAAACTGGCGAAATTTGACTTTACCTGGTTTATTCCTGCCAT 
+ + + + + + 

GGCAAGAAGACAACGGCCCTTTGACCGCTTTAAACTGAAATGGACCAAATAAGGACGGTA 



TATAAAATACAGGAGAATATTTATTGAAACCCTTGTTGTGTCTGTTTTTTTACAATTATT 
_____ + + + + + + 

ATATTTTATGTCCTCTTATAAATAACTTTGGGAACAACACAGACAAAAAAATGTTAATAA 



TGCATTAATAACCCCCCTTTTTTTTCAGGTGGTTATGGACAAAGTATTAGTGCACAGGGG 
+ + + + + + 

ACGTAATTATTGGGGGGAAAAAAAAGTCCACCAATACCTGTTTCATAATCACGTGTCCCC 



ATTTTCAACTCTTAATGTTATTACTGTCGCATTATCTGTTGTGGTGGTGTTTGAGATTAT 
+ + + + + + 

TAAAAGTTGAGAATTACAATAATGACAGCGTAATAGACAACACCACCACAAACTCTAATA 



ACTCAGCGGTTTAAGAACTTACATTTTTGCACATAGTACAAGTCGGATTGATGTTGAGTT 
+ + + + + + 

TGAGTCGCCAAATTCTTGAATGTAAAAACGTGTATCATGTTCAGCCTAACTACAACTCAA 



GGGTGCCAAACTCTTCCGGCATTTACTGGCGCTACCGATCTCTTATTTTGAGAGTCGTCG 
+ + + + + + 

CCCACGGTTTGAGAAGGCCGTAAATGACCGCGATGGCTAGAGAATAAAACTCTCAGCAGC 



TGTTGGTGATACTGTTGCCAGGGTAAGAGAATTAGACCAGATCCGTAATTTTCTGACAGG 
+ + + + + + 

ACAACCACTATGACAACGGTCCCATTCTCTTAATCTGGTCTAGGCATTAAAAGACTGTCC 



ACAGGCATTAACATCTGTTCTGGACTTATTATTTTCATTCATATTTTTTGCGGTAATGTG 
+ + + + + ^ 

TGTCCGTAATTGTAGACAAGACCTGAATAATAAAAGTAAGTATAAAAAACGCCATTACAC 



Fig. 8 (cont.) 
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Hindlll 
I 

GTATTACAGTCCAAAGCTTACTCTGGTGATCTTATTTTCGCTGCCTTGTTATGCTGCATG 
2101 + + + + + + 2i6Q 

CATAATGTCAGGTTTCGAATGAGACCACTAGAATAAAAGCGACGGAACAATACGACGTAC 



GTCTGTTTTTATTAGCCCCATTTTGCGACGTCGCCTTGATGATAAGTTTTCACGGAATGC 
+ + + + + + 

CAGACAAAAATAATCGGGGTAAAACGCTGCAGCGGAACTACTATTCAAAAGTGCCTTACG 



GGATAATCAATCTTTCCTGGTGGAATCAGTCACGGCGATTAACACTATAAAAGCTATGGC 
+ + + + + + 

CCTATTAGTTAGAAAGGACCACCTTAGTCAGTGCCGCTAATTGTGATATTTTCGATACCG 



PstI 

AGTCTCACCTCAGATGACGAACATATGGGACAAACAATTGGCAGGATATGTTGCTGCAGG 
2281 + + + + + + 234Q 

TCAGAGTGGAGTCTACTGCTTGTATACCCTGTTTGTTAACCGTCCTATACAACGACGTCC 

CTTCAAAGTGACAGTATTAGCAACCATTGGTCAACAAGGAATACAGTTAATACAAAAGAC 
2341 + + + + + + 24QQ 

GAAGTTTCACTGTCATAATCGTTGGTAACCAGTTGTTCCTTATGTCAATTATGTTTTCTG 

TGTTATGATCATCAACCTGTGGTTGGGAGCACACCTGGTTATTTCCGGGGATTTAAGTAT 
2401 + + + + + + 246Q 

ACAATACTAGTAGTTGGACACCAACCCTCGTGTGGACCAATAAAGGCCCCTAAATTCATA 



TGGTCAGTTAATTGCTTTTAATATGCTTGCTGGTCAGATTGTTGCACCGGTTATTCGCC 



2461 + 



T 



+ + + + + 2520 



ACCAGTCAATTAACGAAAATTATACGAACGACCAGTCTAACAACGTGGCCAATAAGCGGA 

TGCACAAATCTGGCAGGATTTCCAGCAGGTTGGTATATCAGTTACCCGCCTTGGTGATGT 
2521 + + + + + + 258Q 

ACGTGTTTAGACCGTCCTAAAGGTCGTCCAACCATATAGTCAATGGGCGGAACCACTACA 

GCTTAACTCTCCAACTGAAAGTTATCATGGGAAACTGGCATTACCGGAAATTAATGGTGA 
2581 + + + + + + 264Q 

CGAATTGAGAGGTTGACTTTCAATAGTACCCTTTGACCGTAATGGCCTTTAATTACCACT 

TATCACTTTTCGTAATATCCGGTTTCGCTATAAGCCTGACTCTCCGGTTATTTTAGATAA 
2641 + + + + + + 27Qo 

ATAGTGAAAAGCATTATAGGCCAAAGCGATATTCGGACTGAGAGGCCAATAAAATCTATT 

TATCAATCTCAGTATTAAGCAGGGGGAGGTTATTGGTATTGTCGGACGTTCTGGTTCAGG 
2701 + + + + + + 276Q 

ATAGTTAGAGTCATAATTCGTCCCCCTCCAATAACCATAACAGCCTGCAAGACCAAGTCC 
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AAAAAGCACATTAACTAAATTAATTCAACGTT 

2761 + + 2792 

TTTTTCGTGTAATTGATTTAATTAAGTTGCAA 

Cutting enzymes: 

BamHI Hindlll Ncol PstI Sail Sfil 

Not cutting enzymes: 

EcoRI NotI 
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PVamyZHLYA map 

With 11 enzymes: ECORI SPHI PSTI NCOI NHEI NDEI BAMHI HINDIII 
SALI SFII NOTI 



ACTATAGGGAGACCACAACGGTTTCCCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGA 
+ + + + + + 

TGATATCCCTCTGGTGTTGCCAAAGGGAGATCTTTATTAAAACAAATTGAAATTCTTCCT 



Ncol 
I 

GATATATCCATGGCTCAGGTGCAGCTGGTGGAGTCTTGGGGAGGCTCGGTGCAGGCTGGG 
+ + + + + + 

CTATATAGGTACCGAGTCCACGTCGACCACCTCAGAACCCCTCCGAGCCACGTCCGACCC 



MAQVQLVESWGGSVQAG 
l=> VHH amylase 



GGGTCTCTGAGACTCTCCTGCACAGCCCCTGGATTCACCTCCAATAGCTGCCGCATGGAC 

121 + i 

+ — + + + + + 180 

CCCAGAGACTCTGAGAGGACGTGTCGGGGACCTAAGTGGAGGTTATCGACGGCGTACCTG 

GSLRLSCTAPGFTSNSCRMD 

PstI 
I 

TGGTACCGCCAGGCTGCAGGGAAGCAGCGCGAGTGGGTCTCATCTATTAGTACTGATGGT 
181 + + + + + + 240 

ACCAAGGCGGTCCGACGTCCCTTCGTCGCGCTCACCCAGAGTAGATAATCATGACTACCA 
WYRQAAGKQREWVSSISTDG 

CGCACAAGCTATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAAAGACAAAGCCAAG 
241 + + + + + + 300 

GCGTGTTCGATACGTCTGAGGCACTTCCCGGCTAAGTGGTAGAGGTTTCTGTTTCGGTTC 



RTSYADSVKGRFTI SKDKA 



K 



GACACGGTGTATCTGCAAATGAACAGCCTGAAACCTGAGGACACGGCCATCTATTACTGT 
+ + + + + + 

CTGTGCCACATAGACGTTTACTTGTCGGACTTTGGACTCCTGTGCCGGTAGATAATGACA 
DTVYLQMNSLKPEDTAIYYC 



GCCGTGAGGACGAATGGGTATCGTCCGCAATCTCACGAATTTCGCTACTGGGGCCCGGGG 
+ + + + + + 

CGGCACTCCTGCTTACCCATAGCAGGCGTTAGAGTGCTTAAAGCGATGACCCCGGGCCCC 



Fig. 9 
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AVRTNGYRPQSHEFRYWGPG 



Sfil Sail 
I I 

ACCCAGGTCACCGTCTCCTCAACGGCCTCGGGGGCCGCGTCGACGTCCGGCGGTCCGAAG 
421 + + + + + + 4Q0 

TGGGTCCAGTGGCAGAGGAGTTGCCGGAGCCCCCGGCGCAGCTGCAGGCCGCCAGGCTTC 

TQVTVS STASGAASTSGGPK - 

|=> Ig hinge 



CCTTCCACTCCGCCCGGGTCTTCCCGTATGAAACAGCTGGAAGACAAAGTAGAgGAGCTC 
+ + + + + + 

GGAAGGTGAGGCGGGCCCAGAAGGGCATACTTTGTCGACCTTCTGTTTCATCTTCTCGAG 



PSTPPGSSRMKQLEDKVEEL 

l=> Leucine Zipper GCN4 



Hindlll 
I 

CTTAGCAAGAACTACCATCTAGAAAACGAGGTAGCTCGTCTGAAAAAGCTTGTTGGTGAA 
541 + + + + + + 600 

GAATCGTTCTTGATGGTAGATCTTTTGCTCCATCGAGCAGACTTTTTCGAACAACCACTT 
LS KNYH LENEVARLKKLVGE 



Sail 
I 

CGTGGTGGTCACCATCACCATCACCATGCGTCGACGCCCGGGGGTGCGCCGGTGCCGTAT 
+ + + + + + 

GCACCACCAGTGGTAGTGGTAGTGGTACGCAGCTGCGGGCCCCCACGCGGCCACGGCATA 



RGGHHHHHHASTPGGAPVPY 
l=> 6xhis tag |=> E-tag 

BamHI 
I 

' CCGGATCCGCTGGAACCGGCCGGGgAAAATtCTCTTGCTAAAAATGTATTATCCGGTGGA 

661 + + + + + + 720 

GGCCTAGGCGACCTTGGCCGGCCCcTTTTAaGAGAACGATTTTTACATAATAGGCCACCT 

PDPLEPAGENSLAKNVLSGG 

l=> C-hlyA 



AAAGGTAATGACAAGTTGTACGGCAGTGAGGGAGCAGACCTGCTTGATGGCGGAGAAGGG 
+ + + — + +- + 

TTTCCATTACTGTTCAACATGCCGTCACTCCCTCGTCTGGACGAACTACCGCCTCTTCCC 
KGNDKLYGSEG ADLLDGGEG 
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AATGATCTTCTGAAAGGTGGATATGGTAATGATATTTATCGTTATCTTTCAGGATATGGC 
781 + + + + + + 84Q 

TTACTAGAAGACTTTCCACCTATACCATTACTATAAATAGCAATAGAAAGTCCTATACCG 
NDLLKGGYGNDIYRYLSGYG 

CATCATATTATTGACGATGAAGGGGGGAAAGACGATAAACTCAGTTTAGCTGATATAGAT 
841 + + + + + + go() 

GTAGTATAATAACTGCTACTTCCCCCCTTTCTGCTATTTGAGTCAAATCGACTATATCTA 
HHI IDDEGGKDDKLSLADID - 

TTCCGGGACGTTGCCTTTAAGCGAGAAGGGAATGACCTCATTATGTATAAAGCTGAAGGT 
901 + + + + + + 96Q 

AAGGCCCTGCAACGGAAATTCGCTCTTCCCTTACTGGAGTAATACATATTTCGACTTCCA 
FRDVAFKREGNDLIMYKAEG - 

AATGTTCTTTCTATTGGCCACAAAAATGGTATTACATTTAAAAACTGGTTTGAAAAAGAG 
961 + + + + + + io2Q 

TTACAAGAAAGATAACCGGTGTTTTTACCATAATGTAAATTTTTGACCAAACTTTTTCTC 
NVLSIGHKNGITFKNWFEKE - 



TCAGATGATCTCTCTAATCATCAGATAGAGCAGATTTTTGATAAAGACGGCAGGGTAATC 
+ + + + + + 

AGTCTACTAGAGAGATTAGTAGTCTATCTCGTCTAAAAACTATTTCTGCCGTCCCATTAG 
SDDLSNHQIEQIFDKDGRVI 



ACACCAGATTCTCTTAAAAAAGCATTTGAATATCAGCAGAGTAATAACAAGGTAAGTTAT 
1081 + + + + + + 114Q 

TGTGGTCTAAGAGAATTTTTTCGTAAACTTATAGTCGTCTCATTATTGTTCCATTCAATA 
TPDSLKKAFEYQQSNNKVSY - 



GTGTATGGACATGATGCATCAACTTATGGGAGCCAGGACAATCTTAATCCATTAATTAAT 
+ + + + + + 

CACATACCTGTACTACGTAGTTGAATACCCTCGGTCCTGTTAGAATTAGGTAATTAATTA 
VYGHDASTYGSQDNLNPLIN 
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PstI 
I 

GAAATCAGCAAAATCATTTCAGCTGCAGGTAACTTCGATGTTAAGGAGGAAAGATCTGCC 
1201 + + + + + + 1260 

CTTTAGTCGTTTTAGTAAAGTCGACGTCCATTGAAGCTACAATTCCTCCTTTCTAGACGG 

^ I SKI ISAAGNFDVKEERSA 

Ndel 
I 

GCTTCTTTATTGCAGTTGTCCGGTAATGCCAGTGATTTTTCATATGGACGGAACTCAATA 
1261 + + + + + + 1320 

CGAAGAAATAACGTCAACAGGCCATTACGGTCACTAAAAAGTATACCTGCCTTGAGTTAT 
ASLLQLSGNASDFSYGRNSI 

ACTTTGACAGCATCAGCATAATATATTAATTTAAATGATAGCAATCTTACTGGGCTGTGC 
1321 + + + + + + 1380 

TGAAACTGTCGTAGTCGTATTATATAATTAAATTTACTATCGTTAGAATGACCCGACACG 
TLTASA*- 



CACATAAGATTGCTATTTTTTTGGAGTCATAATGGATTCTTGTCATAAAATTGATTATGG 
1381 + + + + + + i4 4 o 

GTGTATTCTAACGATAAAAAAACCTCAGTATTACCTAAGAACAGTATTTTAACTAATACC 



GTTATACGCCCTGGAGATTTTAGCCCAATACCATAACGTCTCTGTTAACCCGGAAGAAAT 
+ + + + + + 

CAATATGCGGGACCTCTAAAATCGGGTTATGGTATTGCAGAGACAATTGGGCCTTCTTTA 



TAAACATAGATTTGACACAGACGGGACTGGTCTGGGATTAACGTCATGGTTGCTTGCTGC 
+ + + + + + 

ATTTGTATCTAAACTGTGTCTGCCCTGACCAGACCCTAATTGCAGTACCAACGAACGACG 



GAAATCTTTAGAACTAAAGGTAAAACAGGTAAAAAAAACAATTGACCGATTAAACTTTAT 
+ + + + + + 

CTTTAGAAATCTTGATTTCCATTTTGTCCATTTTTTTTGTTAACTGGCTAATTTGAAATA 



TTCTCTGCCCGCATTAGTCTGGAGAGAGGATGGACGTCATTTTATTCTGACTAAAGTCAG 
+ + + + + + 

AAGAGACGGGCGTAATCAGACCTCTCTCCTACCTGCAGTAAAATAAGACTGATTTCAGTC 



TAAAGAAGCAAACAGATATCTTATTTCTGATCTGGAGCAGCGAAATCCCCGTGTTCTCGA 
ATTTCTTCGTTTGTCTATAGAATAAAGACTAGACCTCGTCGCTTTAGGGGCACAAGAGCT 
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ACAGTCTGAGTTTGAGGCGTTATATCAGGGGCATATTATTCTTATCGCTTCCCGTTCTTC 
1741 + + + + + + 1800 

TGTCAGACTCAAACTCCGCAATATAGTCCCCGTATAATAAGAATAGCGAAGGGCAAGAAG 



TGTTGCCGGGAAACTGGCGAAATTTGACTTTACCTGGTTTATTCCTGCCATTATAAAATA 
1801 * + + + + + 186Q 

ACAACGGCCCTTTGACCGCTTTAAACTGAAATGGACCAAATAAGGACGGTAATATTTTAT 



CAGGAGAATATTTATTGAAACCCTTGTTGTGTCTGTTTTT7TACAATTATTTGCATTAAT 
1861 + + + + + + 1920 

GTCCTCTTATAAATAACTTTGGGAACAACACAGACAAAAAAATGTTAATAAACGTAATTA 



AACCCCCCTTTTTTTTCAGGTGGTTATGGACAAAGTATTAGTGCACAGGGGATTTTCAAC 
1921 + + + + + + 198O 

TTGGGGGGAAAAAAAAGTCCACCAATACCTGTTTCATAATCACGTGTCCCCTAAAAGTTG 



TCTTAATGTTATTACTGTCGCATTATCTGTTGTGGTGGTGTTTGAGATTATACTCAGCGG 
1981 + + + + + + 2040 

AGAATTACAATAATGACAGCGTAATAGACAACACCACCACAAACTCTAATATGAGTCGCC 



TTTAAGAACTTACATTTTTGCACATAGTACAAGTCGGATTGATGTTGAGTTGGGTGCCAA 
2041 + + + + + + 2100 

AAATTCTTGAATGTAAAAACGTGTATCATGTTCAGCCTAACTACAACTCAACCCACGGTT 



ACTCTTCCGGCATTTACTGGCGCTACCGATCTCTTATTTTGAGAGTCGTCGTGTTGGTGA 
2101 + + + + + + 216Q 

TGAGAAGGCCGTAAATGACCGCGATGGCTAGAGAATAAAACTCTCAGCAGCACAACCACT 



TACTGTTGCCAGGGTAAGAGAATTAGACCAGATCCGTAATTTTCTGACAGGACAGGCATT 
2161 + + + + + + 2220 

ATGACAACGGTCCCATTCTCTTAATCTGGTCTAGGCATTAAAAGACTGTCCTGTCCGTAA 



AACATCTGTTCTGGACTTATTATTTTCATTCATATTTTTTGCGGTAATGTGGTATTACAG 
2221 + + + + + + 2280 

TTGTAGACAAGACCTGAATAATAAAAGTAAGTATA7\AAAACGCCATTACACCATAATGTC 

Hindlll 
I 

TCCAAAGCTTACTCTGGTGATCTTATTTTCGCTGCCTTGTTATGCTGCATGGTCTGTTTT 
2281 + + + + + + 2340 

AGGTTTCGAATGAGACCACTAGAATAAAAGCGACGGAACAATACGACGTACCAGACAAAA 



TATTAGCCCCATTTTGCGACGTCGCCTTGATGATAAGTTTTCACGGAATGCGGATAATCA 
+ + + + : - + -- + 

ATAATCGGGGTAAAACGCTGCAGCGGAACTACTATTCAAAAGTGCCTTACGCCTATTAGT 
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ATCTTTCCTGGTGGAATCAGTCACGGCGATTAACACTATAAAAGCTATGGCAGTCTCACC 
+ + + + + + 

TAGAAAGGACCACCTTAGTCAGTGCCGCTAATTGTGATATTTTCGATACCGTCAGAGTGG 



Ndel PstI 

I I 
TCAGATGACGAACATATGGGACAAACAATTGGCAGGATATGTTGCTGCAGGCTTCAAAGT 
2461 + + + + + + 2520 

AGTCTACTGCTTGTATACCCTGTTTGTTAACCGTCCTATACAACGACGTCCGAAGTTTCA 



GACAGTATTAGCAACCATTGGTCAACAAGGAATACAGTTAATACAAAAGACTGTTATGAT 

+ + + + + + 

CTGTCATAATCGTTGGTAACCAGTTGTTCCTTATGTCAATTATGTTTTCTGACAATACTA 



CATCAACCTGTGGTTGGGAGCACACCTGGTTATTTCCGGGGATTTAAGTATTGGTCAGTT 
+ + + + + + 

GTAGTTGGACACCAACCCTCGTGTGGACCAATAAAGGCCCCTAAATTCATAACCAGTCAA 



AATTGCTTTTAATATGCTTGCTGGTCAGATTGTTGCACCGGTTATTCGCCTTGCACAAAT 
+ + + + + + 

TTAACGAAAATTATACGAACGACCAGTCTAACAACGTGGCCAATAAGCGGAACGTGTTTA 



CTGGCAGGATTTCCACCAGGTTGGTATATCAGTTACCCGCCTTGGTGATGTGCTTAACTC 
+ + + + + + 

GACCGTCCTAAAGGTCGTCCAACCATATAGTCAATGGGCGGAACCACTACACGAATTGAG 



TCCAACTGAAAGTTATCATGGGAAACTGGCATTACCGGAAATTAATGGTGATATCACTTT 
+ + + + + + 

AGGTTGACTTTCAATAGTACCCTTTGACCGTAATGGCCTTTAATTACCACTATAGTGAAA 



TCGTAATATCCGGTTTCGCTATAAGCCTGACTCTCCGGTTATTTTAGATAATATCAATCT 
+ + + + + + 

AGCATTATAGGCCAAAGCGATATTCGGACTGAGAGGCCAATAAAATCTATTATAGTTAGA 



CAGTATTAAGCAGGGGGAGGTTATTGGTATTGTCGGACGTTCTGGTTCAGGAAAAAGCAC 
+ + + + + + 

GTCATAATTCGTCCCCCTCCAATAACCATAACAGCCTGCAAGACCAAGTCCTTTTTCGTG 



ATTAACTAAATTAATTCAACGTT 

2941 + + — 2963 

TAATTGATTTAATTAAGTTGCAA 
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Cutting enzymes: 

BamHI Hindlll Ncol Ndel PstI Sail Sfil 

Not cutting enzymes: 

EcoRI Nhel NotI SphI 



Fig. 9 (cont.) 
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